Rickettsiales-like and chlamydiales-like or ganisms have been reported to infect many species of aquatic animals (HOFFMAN et al., 1969; HARSH BARGER et al.,1977; JOHNSON,1984) . These reports have been largely descriptive in nature with detailed accounts of the ultrastructure of the agents and the pathology produced in their aquatic hosts.
Until now, however, attempts at in vitro culture of these intracellular microorganisms, observed in fish and shellfish, have been un successful (WOLF,1981; BRADLEY et al.,1988) .
During 1989,coho salmon (Oncorhynchus kisutch) cultured in seawater net pens in Chile ex perienced an epizootic of unknown etiology.
The disease was first observed at the Huito Channel, which is in the vicinity of Puerto Montt, and the site of a large number of salmon farms.
The peak mortality occurred in May and was severe, with losses of up to 90% reported at certain locations (BRAVO and CAMPOS, 1989) . The dis ease was only observed in coho salmon and not in chinook (Oncorhynchus tshawytscha) and At lantic salmon (Salmo salar) or in rainbow trout (Oncorhynchus mykiss), although these species are also reared in the affected area. Disease signs in moribund fish were not diag nostic. They included : lowered hematocrit, swol len kidney, enlarged spleen, and, occasionally, mottled liver. No infectious agents were isolated by BRAVO and CAMPOS (1989) who first described the disease, but they did observe, by both light and electron microscopy, an unidentified parasite in the blood and internal organs of infected fish.
As part of an effort to determine the cause of this continuing epizootic, kidney tissue from diseased fish was inoculated onto an established chinook salmon cell line, CHSE-2l4 (ATCC CRL 1681, LANNAN et al.,1984) ,which is routinely used in the diagnosis of salmonid viral diseases. A rickettsiales-like agent was isolated in these cell cultures. organism by a magnitude of ten over cultures frozen without additives.
Serological and staining reactions
The isolated organism was GRAM-negative. It did not stain with the MACCHIAVELLO or GIMENEZ stains for rickettsiae and chlamydiae. It was stained positively by PINKERTON'S method and with a modification of the GIMENEZ stain developed to demonstrate R. tsutsugamushi. The organism failed to react with the anti-chlamydial LPS monoclonal antibody, a reagent used to identify organisms of the genus Chlamydia.
Discussion
Many of the infectious agents observed in cultured salmonids in Chile were introduced with the eggs shipped from salmon producing areas in the northern hemisphere. An example of this is Renibacterium salmoninarum, the causative agent of bacterial kidney disease. The disease currently affecting coho salmon, however, is believed to have had its origins in Chile. It has not been reported in fish held in fresh water, and the onset of the disease has not been observed until 6-12 weeks after the transfer of fish to saltwater rearing pens. It is possible the source of the microorgan ism responsible for this disease may be one or more native species of aquatic animal(s).
Rickettsiales-like and chlamydiales-like mi croorganisms have been observed in numerous aquatic animals. They have been found world wide in molluscs (BUCHANAN,1978; MORRISON and SHUM,1982; ELSTON and PEACOCK,1984) and have been reported to infect crustaceans (JOHNSON, 1984; SPARKS et al.,1985; BROCK et al.,1986) , and amphibians (DESSER and BARTA,1984) where small coccoid forms, staining pink with GIEMSA, were found within monocytes and in plasma of blood smears from a dead tetradonid fish.
One rickettsia that is associated with fish but does not replicate in fish tissues is Neorickettsia helminthoeca, the cause of the "salmon poisoning" disease of canines (NOONAN,1973) . This ricket tsia is carried by a digenetic trematode, Nanophye tus salmonicola, a parasite of salmonids in the Pacific Northwest USA (MILLEMAN and KNAPP, 1970) .
One chlamydia-like agent that has been reported to infect fishes is the cause of epitheliocystis in numerous species (HOFFMAN et al., 1969; MORRI SON and SHUM,1983; PAPERNA and ALVES DE MATOS,1984; ROURKE et al.,1984; ZIMMER et al., 1984; BRADLEY et al.,1988) .
A possible second chlamydia-like organism, morphologically similar but substantially smaller than that causing ep itheliocystis, was observed in lake trout (Salvelinus namaycush) by MCALLISTER and HERMAN (1987) . None of these pathogens of fish or shellfish has been propagated in vitro.
In the study reported here, a microorganism associated with the Chilean coho salmon disease was isolated, and preliminary characterization of the replication of this microorganism in cell culture was made.
The microorganism was an obligately intracellular parasite, and replicated in cultured salmonid fish cells but did not grow in any of the standard bacteriological media tested. Growth of the microorganism was inhibited by streptomycin, gentamicin and tetracycline. Its apparent penicillin resistance was an unexpected observation as in vitro replication of the Chlam ydiales (MOULDER, 1984) and most species of the Rickettsiales is inhibited by this antibiotic (WEISS and MOULDER, 1984) . In vitro sensitivity of the organism to tetracycline suggests this drug may have application in the treatment of the infection.
Tetracycline is an accepted therapeutant in fish culture. The fact that no other fish pathogen was isolated from the coho salmon experiencing this epizootic suggests that the rickettsiales-like micro organism, observed in fish and isolated in cell culture, is the causative agent of the coho salmon disease. In vivo studies are planned to test this hypothesis. The potential pathogenicity of the organism, its apparent virulence, and the fact that it is not known to occur outside of Chile dictate that these studies be conducted in the area where the disease is endemic. For these reasons, the agent will be returned to Chile for infection experiments in coho salmon.
The exact taxonomic placement of this micro organism is yet to be determined. Although it was an obligate intracellular parasite and repli cated in vitro within cytoplasmic inclusions in host cells, it did not share other characteristics of the Chlamydiales. It did not react with the monoclonal antibody against the group-specific LPS chlamydial antigen, and although polymor phic, did not appear to develop the small in fectious elementary bodies and the large replica t ing initial bodies characteristic of these micro organisms. It did, however, contain the rippled cell wall and electron-lucent spherical structures described for certain rickettsial species (ANDERSON et al.,1965) .
For these reasons, and until precise placement can be determined, we suggest the organism be associated with the order Ricket tsiales (tribe Ehrlichieae) rather than with the more limited and closelyd efined Chlamydiales .
